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1087, pugec 5-0. It was suonmitted con 17 Cct 19b6g;7

after the dreat Cctobor Socialist Revolution, when a prophy=
Tactic trend was &t toe blse ol tne Coviet puulic healti systenm,
soecific »roonhylaxis of infectious diseases naturallyr Lscame &
very urgent sroblom and received es rsaid cdevelo, smank as N0331blCe

sle2agy on 10 opr 1010 the Soviet of Peonlets Cormissars of
the REUCH lssued a decree, signed hy Ve I. Lenin, concerning the
corpulsory snall _ox vaccinstion coif tic entire population ol the

countryr.

an thc Iirst ycers ol creation of the Lovict public health
crctem one ol the walin misslouns was the organization of neasaras
againat ~uch social diseases as tuberculosis. in connsction with
tuds the attenticon of Joviet Joctors was arawn to the discovery
by two Frcach niurgbiologists velustie anu Guerin of a now nethod
for the active ““ovhylax;s oi this dizgace with tze help ol the

Jive Sug vacceine, The [lirst ciperinments at ;mr; ation with
thiis vacclne in France wsre carrleqa out in 1921 924, and uvegin=~

ning with 19725, after a thorougi ﬂrel;w1”“ T tudy, the new pro-
‘hylagtiu n:endrat¢on was put invo wce at L[irst on the terrltory

the Soviet viraine, then in lcsenw, and later taroughout the
oﬂt*PO country,

an 1936 tic appcarance of Jorzign reports concerning tic
Ligh degree of °ffcut+vun-s~ of 1live vacclnes against rlaguc tlso
arouscd the Interest of Soviet micrebiclogylsts and immunolejists,
wio nad owtalined lochl vacclne strains ¢f tze 2lague nicrooe
(Dukr.VQRay&, 1034, Zduukov-Verczinlikov, 1560; lorcblovs, 1356,
and otheors).

LN

o

=N the suct-=Cetober period 4the develoy uhnu of new live vacclinos
and tieir use in anti-czidenic practicc in tiie Scovist Union were

expandcd considorasly.

OL the nuwaber ol Live bhactcerial vacclnes, croated in tae USSR
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on tho basin of tac original Scviet vaccine strains and wilicl
occupy & sccure positica amony practical neaszures against infe
tious disenses ol wan, it is neccess=ary Lo ncte in particular ¢
live aathreax end tularemia vaccinss,
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The knovm live vscelnes agzinct antnrax (Pasteur, Tsenlov=-
skiy, and others), which ars usocu in veterinary practlce in various
countries, cannot bo used Lc.o the Liswunizatinsn of humans due to
their zigh reactogeniclty and the peseibility ol poctvaccination
complications. In 1040 Ginsburg (1246) selected Irow a highly
virulcnt anthrax culture a capsuls-lec- variant {(matant; which
was designated STI-1 (for the nasme ol the Janitary-techniceal ine
stitute in wiiich the author carried out his investigztions).
Somewhat later in that same laboratory Tamarin isolatsd another
capsule~less variant - Mo 3. 4 very cowprehensive study of thoese
two strains sliowed that they heredlitarily lost the abilipy to
rrodice & capcule in the animel organism. This Is directly cone-
nected with the persistent logs of virulence which is inherent
to the anthrax causative agent (Ginsoburg, 1946; Saltykov, 1865,
and others). On the basis of these two vaccing strains a colluc-
tive of scientific assoclates, headed by Ginsburg, dsveloped the
technoloygy of preduction, methods of control, and mecans of appli-
cation of the STI live anthrax vaccine,

. In 1942«1943 the new STI live anthrax vaccine was put in use
for the immunization of [farm animals and in more reccnt years re=-
placed the Tscnkovskiy vaccine (Giasburg, 1064, 1966). Cn the
basls of experimental data, observed during the mass vacciaation
of forr: animals and experimental inoculation of vclunteers in
1944,the STI vaccine was put in limited uce for the immunization
of people. This was then expanded. Starting with 1¢50-1951 they
started to produce and use thls vaccine on a planned scale, pri-
marily for the active prophylaxis of anthrax in pcrsons who were

rofessicnally connected with work under threatening conditlions
fproceasing of animal raw material of various origin). At the
present time a cutaneous (scarification) method has been adopted
for a single imnunization of poople with STI vaccins; as a rule
during thls gencral reactions do not dovelep in those inoculated.

Cases of tularemla began to be recorded in the USSR ln 1926,
In 1931 research was begun on the active lmmunizatlon agailns
this disease with vaccines from killed microbes. IHowever, these
vaccinos, Just as analogous preparations in otuer countrlies, did
not ensure the proper effect. ilany ysars of study on the lumuno=-
gensesis during tularemla infectlon led Llbert and Gayskiy (1945)
to the concluslion of the necessity for the creation of a live
tularemia vaccine., These authors proved the principle feasibllity
of vaccination not only of animels but also of man with a live
culture of a nonpathogenic sirain of the tularemla causative agent.
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The piecticel colatlica ol this prellon was found aftor Gayskiy,
as a result of pu;pouu*“W investijations, in 135472 lsclated
vacclin straing of the tularemia microbe wiich wer: harmless
foxr reiLbits and gulinea pigs and wealilly virulent Jor white mlce.

The Tive tularcaia vacesire sroncsed by Gavslly (1544) was
a suspensivii oF & culturs of 2 vaccing cspain in en isotonic
sclutlon ol 2ediun c¢illowids, TNic vaccine ag fs@ninisierad suve-
catancousiy one Yime, The use oI the vacelne, at rirst On VOl
| untocrz ond thian in a linited autlnnj'aem¢olo~:c-_ ex_eyiaent,
; saowed the high elfectivencss ou thls vaccline, walicn, however,
had ar egsencitl aeiiciency which is Inkerent to all other
live J“CClnuS: the bacterial c¢clls in the sucspensicn died, which
u

regulacly led to & lowering or lozs ol the activity ol ivhe
vaccine in & weels alter preparation, cven “ien it was stored

at a low tempesraturc. Thic restricted the leasibility of the
wide use of the preparation. Conncctea with the process ol aying
of{ of the microbes in the vaccine was the dilficulty involved

in dosage, and due to error in dosayge strong postvaccination
reactions were nouved during the subcutaneous application of a
freghly prepared sresaration,

"ne clfectiveness of live tularemia vaccine was raised con=-
siderably by the incubation of a vaccine culture in a 105 sclu-
tion of eygg yolk and apslication of the vaccine not subcutan=-
gously but Ly the cutaneous (scarification) method (zlbert,
Tinner, Puchkova, 1C47). The ellcctivencss of such a uethod of
immanization against tularemia was proven in extensive experl-
ments on animals and by the vaccination ol large contingents of
neople, ncacuobcnlc;ty of live tuleremia vaccine during its
cutaneous apylication was consideravly lower., Vaccine which was
prevared in yolk medium turncd out to be more stable during
storage in ompa**son with that wialch was suspended in an iso-
tonlc solution of so ium c¢hloride, but 21l the same the poriod
of its sultability during strorage under conditlons of low teme-
rerature dld not exceed 2 wonths. iloreover a serious deficiency

! of liguid vitellinc vaccinc was the impossipility of dosing 1t
out based on the concentration of microbes,

In the U3k the concluding phase in the development of &
aighly effective nna sulficiently stable live tularenla vaccine
was the obtalning of a dry preparation. wurying of live vaccine
in heorsc serum was carricd out to a llmited extent already by

‘ Gayskiy together with Yo, .{, Gelinevich. Iiowever, the mothod

i used by them c¢ould not bc reproduced on industrial scalos. De=
velopm,nt ol the nethcd and technology ol mucss roductlon of
live tularemia vacelne was rcalized by Faybich (1947) and Fayblech
and Tamarina (1C4¢).
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vt was mentionad above about the Investigations of [lforelign
and Soviet authors domonstrates that the moct rellable  preopiy-
lactic ~ifoct L5 excrted by live-vaceiness. In experimental in-
vestigations and during irraunization ol tha population ol regions
which are endemic for plogus (Ladagaccar island) & hlgh degroe
of effcctiveonces was displayed by the oV strain (Girard, 1053).
However, live plague vaccinc, Jjust as other live viccines made
from bacteria which do not form spores, was unstable and non-
~standard due to the rapid dying off oi bacterinl cells. This
required thc organization ol productiun of the preparation at
the place wherc it was to be used and it was not possible to
creata reserves of vaccine for the timely »erformance of anti-
epidcmic measurea. In order to eliminate thls deficlency of
live bacterial vacclncs, Faybich and acscciates at the Scientiflc-
rescarch Institute of cpldemiology and [ygienc used the mcthod
of sublimation drying of frozen blological vreparations in a
deen vacuum, the so-called method of lyophllizatione .J'Oor success
in drying thore is essential importancce in the lucubation medium:
bacterin wihich are suspendcd in distilled watsr or an lsotonic
sclution of sodium chloride dic off rapldly during tho procecs
of freeoziry and drying. A&fter a study of varlous drying nedia
Faybich and Karneyev (1947) developed disaccharide=-collcid mcdia,
Of these the widest distribvution was siven to & &yring medium
containing 10% saccharose and 1-1,.5% gelatin. They also used
modifications of this medium with the additlion oi agar-agar or
with the replacement of saccharose by lactosc.

By a mcthod which was developed at the Scientific-research
Institute of =pidemiology and IHyglene a llve dry plague vaccine
was obtained from the EV strain. 1t was characterized by & high
degrce of immunogoenicity and a fully satisfactory dagree of
‘stability: at 4-8° the dry veccine preserves its activity for

year aend mere {(Faybich, 1947; faybich and Karneyev, 1947).
This method {with a vefinement of technoloyy and equi ment) is
used up to the »rescnt time in tho USSR for the nroductlion of
live dry »lague vaccinc. Based on a review by Girard (1963) the
'‘problem of obtalning a. stable live dry plegue vaccine has still
not been solvcd. Tre vaccino is stabilized by means of storage
at ~23° or it is used in a 15-day period after it is prepared.

The dry live plague vacciue which was doveloped in 1040-1042

- o

at the Sciontific-research Institute of Lpldemiology and Hygicne
was the prototype for the creation of a nuuber of other live dry
vaccines. A great deal of frulitful work on the improvsment of

dry vecclne and tas develoqaent of cquipment lor this purposc was
carricd cut by Dolinov {1960) and other suthors. Using, on tae

one nand, the cxperience of the industrial preparatioa of dry
plague vaccinc, and on the other - Gayskiy tularenia vaccine
stra.ns {and later tho new vaccine strains No 10, 33, and 53 NIIEG),

4.
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Faybich anu Tamarine (1“4”) doveloped 8 mutaod and tecnnolopy for

the productlion oi ary live tulossnic vuerincs Tle futhors oro-
Posed Ll.ick and sumiliquid nubriont mid. Doz the incubation of
hacterinl culturns, a darving nedlunm, 2ad o methid for aotermining

tne gorecntration of live 0u115 in the caaration (biclogical
titer) which made it possible to n2ucuar~ oubt tae vaccine, Loy
live +“Laer¢q vaecine was initlally 2nnllod seheutancecusly,

but with au ”CC”"u-&thh of exieriznee in cubtencous application,
which was prepcsca oy <luert iei the llguld preparation, thu
latter method of applicating wes _nt cuuc*d iato practice (Faye-
bich and Temarina, 1947; Zlatovesuliy and acsociates, 1047).

Tae obtzining, on an industrial s»alp, of & cullicliently
stable l;v“ ry tularenia vaccine, th Milza, vwith poricds ¢f
suit.billity up tu a year mads It cssivle to cons_uerabe expand
the s;licre ol Its n>3‘¢uaf on. Tuhls prophylactic preoparailon
plared an Laportant rolc in comuatting tularemia in the Ussh,
espnc*ally in the [irst postwer years wihcn the mass rultiplica-
tion of rodents was obsecrved on terriiory which was cccupicd
sarlicr. Tals created the threat ol ccntaminating the popule-
tion withx tulareriia in many regione ol the ¢ owitry.

n

{1.

As a result ol the longthy and extensive use oi the live
tularemia vaccine, the harmlcssness of this rrejparation and its
high degree of reactogenlicity during cutaneous application have
been proven. & cingle wagv¢pat;nq ﬁrotecfs the inoculated per-
sons frow the disease during anyg metiod of contamination -
through the skin, respirstcry organs, through the digestlve
tract, and by other routuu. Tho auration ol postvaccination
irminity rcaches 4-5 years. vnder the conditions of &n epidenic
cutorcax cof tularem1a vy weans of vaccinatioa 1t is possible to
liquidats it in 1C-15 dayce. In regions which are uncate for
tularemnia, with an aluost genorsa 1 imaunization of the population
{50 and more) morbidity can be prevented, liwaerous obgervations
on the offoctiveness of live tularemia vaccine were generalized
by Clsufyev (1353) = a leador and ,srticipant in the majority
of theso worl:s,

Dry live tularenmia vaccinc is exportcd from the USSK to other
countriess 4 thorough study ol this rre eparation was conducted in
the Uua, where 1t recelved a nign evaluntion. This dcmonstrated
tha qouttless a*vuntabo ol thils proparation over all known tula=-
resla vaccines made from killed microbes and tuc antigens extract-
o4 {rou them (Woodward, 1561).

The gcction concoerning the live tularemia vaccine, which is8
a great achicsvenent of Soviet miurobiolob cts and fmman olcg‘stu,
PAY e swraarized by the words ol Pavlovskly, wio vrote that the
results of tho apol;cat¢on of this preparatl on srove "the Lreat
rrophylactic valuo of the live tularemia vaccino and set it up
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on tho samc level with smallox vaccine, wulch up till now is
considereé the beat ol all known vaccincs,"

Tae develorment ol methods [or the Industrlal preparation of
dry live vaccines against tularemis and plagus have cornsideratly
facilitated the obtaining of live vaccincs against other infec-
tions,

wvxtensive Investigations on the immunity and Imuancprcephy-
laxis of brucellosis, wiiich have been carricd out lor msny years
by Zdrodovsliy and associates (1953), led the authors to the con=-
clusion of the doubtless advantage of live vaccines., JAlter
studying a number of Soviet and foreign strains of Brucella with
attenuatsed virulence tne selection of the authors fell on strain
No 1S of the bovine type of Brucella, which was obtained in the
USA 1In 1923, This strain 1s recognized as the vaccine strain ror
the active immunization of farm animals., Dut the feasibility of
using it for iumunizing man against brucellosis was demonstrated
and put into practice only by Sovict investigators.

From a cuiture of strain No 12, obtained from the US4,
Vershilova selected a stable harmless and immunogenic variant,
It was designated No 19-BA. Under the guidance of Zdrodovskly
and teking into consideration the experlience ol obtaining other
live dry veccines in the USSR, Versihilova and associates at the
Gamaloya Institute of Lpidemiology and llicrobioclogy cdevelored
the tachnology for the mass production ol live dry vaccine fiom
the vaccine strain No 19-BA. in extensive experimonts of vac-
cination of humans the dose of vaccine for a slngle subcutansous
apo,lication was established and the lmwunologlcal and epldemiolog-
ical effectiveness of vaccination was studied (Zdrodovskiy, 1953;
Versuilova, 1064),

Slmultaneously with the Lfirst tests ol the trucellosis live
vaccine in exyeriments on the iwmunization of pcople tests wers
also made of & bruccllosis live dry vaccino wiich was obtained
from strain Mo 19, In large contingents of peoplo tho practical
parity of suboutaneous and cutaneous vacclnation of peoplc with
this vaccinc was shown (Faybich, 1947; Karakulov, 1956).

Beginning in 1553-1354 in the USCR the Dplanned vaccination
with live ar; vaccine was bcgun on persons wao were subjocted
to the dangor of brucellosis Infection, mainly workers on far—s
and in cortain other professicnal groups ol the population. 1ne
cirounstance that the ectivity of dry vaccine durinyg expedicnt
storago doss not change for a year malies it possible to transport
and use it In any area of the counlry.

6
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ruring prinory vacsination ol sorsons whao previously have
not como in ¢’ tact with bauvecllonis ing ‘action, the vaccineg manle
itenll s a weallly react:byn1c orenaration, JSut in con=
vl wi-n mass vaccinati:n ol the pcpulation Iin arcas and
plone wiiich aze unszfe in respoct to Lrucellosis, in persons
wino 2ad beon censitizod to tie bruccllcesls anti&un therc often
svslong o &trcng postvaccinaticn reaction ol an allergyic nature.
lar recetions were alco obgserved during the subcutaneous
ccin

ation with brucocllcais veccliive

b o
O - b
2

for the jurpose of lovering the r sn-city of the bru-
cellosic :’uc*“,, fnitlially during rov *nation, and boginning
with 1227 alsc ﬂu ing x,ri:.»*y vaccinations oi sensitized perscns,
the cutancous, ar;-;cat;un methed bejan to be ugoa. The adec-
quate effccf|voncss of thilis method of *noculation, wviiich wvas
aporoved carlier for the administration of the live brucellosis
Hii2G vaccineg, alzo found confirmation in the use of the vaccine
from tiw Goreleya Institute of Zpideuiology and licrobiology.
Cutaneous vaccination excludes the possibility of strong reactions
of an allergic neture in versons vwao are sensitized to the bru-
cellosis an:igen, end in connection with this the necessity is
e¢liminatéd for the preliminary Deneral investigation of those
becling inoculated ;or the presence ol scnsitization, This In its
turn facilitates thc mass vaccination coverage of the population
or groups of neople who are llable to speclific imrmunization

abﬂ.unbt brhculluétu [

in experiments on animals and in epidemiological observations
it wac osteblichiod that vaccine {rom strain lio 13 or Wo 19-DA
protects to an coual degree [roam Inflection by Brucella of the
bevine and goat-sihicep tync, which is particularly pathogenic for
man. althoug: active immunization of man cannot be conaidcred
the main anti-epideinic neasure for brucellocis, all the same vace
cination, based on the combined data of Zdrodovskiy (1953) and
versnilova (1064), is capable of reducing hwian morbidity during
an unfavorablo cpridemiological situation by 5-10 times. Along
with other anti-epnidemic mzasures, vaccination of farm animals
in particular, imnmunization of man with live brucellosis vaccine
wiich wos developsd by Soviet invostigators plays a signilficant
rolc in tue bOﬁylvT of mecasurss diracted at thae saare reavstion
of brucellosis incidonce in tho USSR,

After the iirst investigations in 1925-1026, active irmmuniza-
tion agzzinst tubcrculocsis with the live 2CG Veu“:"” rcceived all
the riore recopnition and disseminatisn in the USSR. Already in
1530-1231 tie elffect ol vaucﬁnat;on wvas noted in thic lewering of
incidencc and morbidity from tuberculesis in chiildren in tho first
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ggzgogé };;E;‘,??e:93gzigésct§e.tfagii?fon Iron vnccinntionqcf‘
this .‘ma-,«:*;-","*{: ‘:- a - }:.-(_ nf_}';{oozf“u carriad o.ut.‘ wuring

H veracu tu liquid entoral ICG vaceine was alss wicde Mh
?nstab;1¢b; ¢4 this preparatlon, limiting the rerlcd for wsing

it o two wenks after preraration, did net novmili wn oxpanaien

of the mass vacc.ne Srephviaxie of tavertuloslise.e Therclore it
was necessery Lo devolop 2 more stable - dry - Lreparation. The
{irst pxeparatisn, dried in 2 sclutior of glucse as o chabllizer,
was precouvsca LY Leshchinskaya (1U4f)., It turnsd ou®: to be much
more stable than the liquid BCG vaccinc. Sut all the same during
the process cof preparin, the vaccins and aryinyg it a large nwa-
22r ol ¢olls ¢l the vaccine ctrain aicd orfe Tin 2ol to 2 low-
ering o4 Lmruncgenicity. DLetter resulis were obitained daring
transiticn to the production of A ary cacchiarcse-sjar-gelatin

oG vaccine. The motued lor preparing this was nrodused LY
dozlov and Chalisuv (1S45). in 1549=-1553 thz ary zaccharcsc-
~agar-gyclatin ZCx vaceine rartielly, and after 1753 cowgslctely,

"replaced the liquid vaccince, Tihis made it possible to expand

immunized contingents and bring the usc of the dry 306G vaccine
to any region of thc country. it the precent timc in tie UISR
it ls compulsory that all newborn childrcn wac do not Lave cnne-
tralndications bo incculated with the live .CG vaccine. Tuic is
folleowed by pericdic revaccinations up to the 3Cth year. LActive
immunization with live vaccine cnsures a cuard redauction of
tuberculosie incidence anong young children. Tuberculesis inci-

derice in vaccinatud gercons proceeds In a nure laveiable form.

Alter tiae work ol Soviet sauthors, whe lad obtalned e sulflic-
iently stable dry preparaticn of bBCG vaccine, tuis moetlhod attrecte
ed the cttentilon ol scientists in Francc, the U3s, kni_land, end
Japan, £y the present time in thece countrice they 2lco use ihwe
dry BCG vaccline. Soviet microbilologists in thelr turn made use
ol the oxperience of foreign authors and at the present timo in
the USSR a BCEG vaccine 1s balng rroduced wiilcu is dried in 2
colutbtion of sodiwa glutaminate, thus lacreasing the thermostabll-
ity of the preparaticn, 3esides this the vaccine is administcred
by the intracutanecuc netnod, vimich turns cut to ke more cffec-

tive. Tho nuuber of cingle and repeated IZrmunlizations with ICG
vaccine In the JiSR reaches 6 nillion persons a ycar (Togunova,
19€0).

in 1965 in the loviet Union Dprecducticn in a dry form was
begun of the live CUI cuthrax vaccine in the Lorm ol an imgroved
concentreted rreporation. The dry concentrated STI vaccine,
according to preliminory data, sossessss & nigh degree of inmuno-
logical cffecctiveness and can bLe prescrved for a long time,

Invostigations for the purpose of obtaining live vaccines

Be
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C

irs
Ler
ciple of "oalin

hov““-y { Tolrovs ’ lqu sltert and Gaysliiy, 1945; Clhalisov
and Taravrina, 1 ns u”u 1546; iforobkeova, 19656; Ziulkove
vercoiniliov and So¥ R 60' Yeuwelranova, 1563; Versi.ilova,
1¢64; Niltolzyev, 1S Sa ltv“ov, 1565).

Wilde approval has been reccived by the specific, for the
majoritvy of live vaccines, cubaneous \"ca”iflout on) restiod for
the immunization of man., it is cifective, cimple, and safer
than subcutaneous Iinjection. There is great interest in the
inkalation mothod of livmunization which is bcin& decvaeloped in
the USSR (Pclrovslara, 1834; asleksandrov and assoclates, 1961;
and others). It may turn out to bs uselful in the cvent of the
nccessity for the rapid mass imrmunization against certain infec-

tions -~ plaguc, anthrax

Regardless ol the opinion which cxisted earller that assoc-
latcd inoculatioans are poesible conly with killed and “chomical®
vacecinges, the nwacrous ¢nvest*gaumo 3 of Soviet authors have
denonstiated the feasibility of succossful associated immunization
with live vacecincs not only in experiments, but also in anti-
epidenic practice.

cr the Purpose of »tandard‘z;ng live bacteriel vaccines, in
the USSR "euentl" a rebulat*on has bgeen establisihied according to
wnich Ior tho nrenaratlon ol live vaccines cormmon vaccine ctrains
are used tl POu&ﬂCat the ﬂntire country. Tnese are systematically
controllcd and icsued as "referenco" strains by the Control Insti-
tute for .iedicinal Bioleogyical Preparations imeni Tarasev;cha
(Sa‘tykov, 1263),

n:J

in the development of the problem ol live vaccines both ia a
theoretical end in a practical rcspect tie Scviet Union occu,;eﬂ
one of the 1Cudi“8 positions In tha'vorTQ. sSefore us stand great
tasks for tho fur thpr development of this proLlone In our opinion

Se
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the mest swcoatant tasls Lecing our investigators can be Jormulated
in the folYoving wamner: obtaining new stable Lignly lmmunogende

veccine strains of bacteria on the besis of moetheds cof guntemporary
genetlcoy o outic thnrough study ol Lhe re gularities of irmuno-
b»neu;n duriiug the wse of live vaccdnis; Zmprovin, the technology

of nrcuncticu 1d ths gnai,mcnt for ¢renting standard conditions
Lfor ottaini Ny live vaccines - one of the recolving lfactors for
nereacing the aualicy of these preparuationce
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